Urea is the predominant N source in liquid fertilizer products applied to turfgrass. Expectations of putting green speed and uniformity compel golf course superintendents to rely on foliar, rather than granular, fertilizer forms in season. This approach combines lesser nutrient rates with more frequent application, and generally improves fertilizer N use efficiency relative to granular fertilizer regiments. However, a combination of putting green playability requirements and explicit label instructions for products already included in the spray tank often preclude employ of current urea fertilizer best management practices.
In an article recently published in Agricultural & Environmental Letters, researchers report on a one-day ammonia volatilization rate following foliar application of commercially available urease inhibitors and/or urea to putting greens. Amending urea with N-(n-butyl) thiophosphoric triamide (NBPT), at an approximate 1000:1 mass ratio, reduced gaseous loss of fertilizer N from 11 to 4% over 24 hours of dry conditions.
Results suggest that if urea is the only fully soluble N fertilizer source available to support a needed foliar application to putting greens, and a concomitant rainfall/irrigation event is unavailable/impractical, then the described NBPT amendment can be employed as a urea fertilization best management practice.
Adapted from Schlossberg, M.J., B.A. McGraw, and R.L. Sebring. 2018 
Controlled Natural Gas Release Leads to Highly Episodic Methane Effluxes
Shale gas development has led to concerns on potential subsurface fugitive CH 4 migration and emissions to the atmosphere. However, few studies have delineated CH 4 transport and reaction mechanisms in response to subsurface leakage of natural gas from oil or gas wells.
In an article recently published in Vadose Zone Journal, researchers report on CH 4 vadose zone gas migration and surface effluxes following a controlled natural gas release into an unconfined shallow aquifer.
The team found that subtle heterogeneities in the sedimentary layers led to preferential pathways resulting in large episodic effluxes at the ground surface and vadose zone hot spots where CH 4 concentrations exceeded the lower explosive limit. Stable carbon isotope analyses and reactive transport modeling showed that low diffusion-dominated CH 4 effluxes allowed for substantial CH 4 oxidation while high advection-dominated CH 4 effluxes led to short residence times in the vadose zone and more limited oxidation.
Results from this study indicate that continuous and spatially discrete monitoring of vadose zone gas concentrations and surface gas effluxes of CH 4 and CO 2 are required to reliably detect and quantify potential fugitive gas migration from oil and gas wells.
Adapted from Forde, O.N., K.U. Mayer, A.G. Cahill, B. Mayer, J.A. Cherry, and B.L. Parker. 2018 Monitoring network for long-term and survey efflux measurements and multilevel groundwater and soil gas sampling.
Flux chambers collecting ammonia emissions from putting green plots recently sprayed with urease inhibitor and/or urea fertilizer treatments on the Penn State University campus. Photo by M.J. Schlossberg.
